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*\W>} groEL2^A% #*}K)r$o) r$<£s$ 

-g-^M groEL2 -frQA^ T ^He^H^* ^g^-ji, o] 

dlojE-laflol^s. cjtgol ^ofl ?H4. 

hlhv, ^nn^ ^p?h ^^si ^1^* «ndi*M, a 

# <^ti>^o.^ A]-g-^ji oi^ 16S rRNA e^tb ^^-^ 

3 ^ 16S-23S ITS* ^JU^ Sfl^H, *>«*Kn. %^o]v\ 

* ^tl ^^is ^ oifo] ^ojj ^ oj-g.^ ^ o^cf. 

[tfl5.3E] 

£ 2 

c^^l^, groEL2 -fr&x}, s.o)^ = 
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#A ^*$o) -g-^o] g r o E L 2 -fr&A* °l-§-t!: ^ 

°o Vi m{ Identification of Streptomyces sp. causing potato scab by using analysis of groEL2 
sequences} 

B}^ ^§^r DNA^ 648-bp ^ro^-R-^l*} #7l<^ a}^Jo s u).^ 

£ 2^ ^d#€t!- ^12003-24656^^ ^H^£^>^^|i 40 ^ £-ro£L2 420-bp 

7H ^ofl^ d^o) t§<^ 15^ ^ ^-5]^ 20 ^ ^/-o^ 

420-bp <£7H<gjL ^£ Tjl^-^l- 

^o] groEL2^A% #*}cl^o) ^ 

^ ^W?H ^tlr ^J^-^Ai, ^ 0 Ml*}7fl^ S.^ iB^S^M^ ^ -g-^cq gro EL2 ftQ 
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-3"^ g roEL2 #-^1*1 ^ ^H^-fi- 31 °1 El «IM ^Sfca, o] 

dH^H^s cl^ol ^§*Rr ^tb ^14. 

f^lH ^B^£*r<>H]i ^ ^ n ^(species)o] #<HH 7R> ^ 

<>Km, # ^HH£ rf€- ^ tflAV ^-g- iL-f^ji ^[Anderson AS, 

Wellington EM. The taxonomy of Streptomyces and related genera. Int J Syst Evol 
Microbiol. 2001 51(3) : 797-814] . nJ-BM , ^ff-£] #^o] aj-^^-o] ^ 

^§^1 ^^-i- -fr^W c^o] ^(scab)-i: ^ *r Sl^r. 



M]^ +7\}*}^(S. scabiei), iH^&4°Hl^ d\] a] €\ ^ Tfl a] ^ ( 5. acidi scabies) ^ iS^£ 

°1 * ^ 7H> ^iL*l ^°J5^Ai -B-^i^AS. nflo. tfo^ ^0.^ ^£]<>)^1 ^} 

<£3*1 5^. 

^-rfl^o.^ ^ ^c 7 |. ^e) 7l nfl-g-ofl, ^5j-*J-^o] Hj-tt] ^o. 
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^o_S. ^7} <H^cHr 7}x]5L ^[Skerman, V. B. D. , McGowan, V., 

Sneath, P. H. A. (ed): Approved Lists of Bacterial Names. Int. J. Syst . Bacteriol. 
30:225-420 (1980)]. nJ-eM , tftyo] ^s>\ ^ £ ^ e ^ nl^f^}fd( <£| 

*l H oH> DNA-DNA -^S^, ^ 16S rRNA -fr^*r -f-^ o^e] wj-^o] <S^-£H 

#i=r. °1» ^ w o v ^ 16S rRNA -g-^^r M]^rtt^ ^31 # 

$a°H ^ -5- ^ *3*Hr 5fl°H ^€tr #^-8: Jl^ji <£37i ^Ji o] 

^ 3^ ^HJE 3*1 7 R> ^3 °]-§-^Jl olcf. ZLS^, oj Aj-tg-^ ^ 

# ^_H1 5£°H 16S rRNA -R-^r J£€^°_S °1*H ^S-*V g-^ 7 } tfig-S] o]^^ 

^ a|eoH o]E^tr 16S rRNA -fi-*i*> ^^71 

*H °1 -fr*l*H «l«fl igo]7> fe-g; *l<*j<y 16S-23S ITS Jffl-S- S3 *H 5 -§• 

^•i: *r*83: ^3j-7> ^-SSlii^-M-, ©I ^ qx\ ^-£x}7\ & 7fl^l °H *\S. tf€- <*7] 

^ ^ -B-^>^ £-*fl^iLS <*]*H T2\r$o) «.s ^ ^^ofl 

£ #^tr 2003-246563D4M il|M^ol^i ^ ^ 
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<7> o]d\] t a. ^-^^1-^ Aj 2003-24656 J:* 7)^S. «H iH^^M^l^ ^°11 

^Rr el^lol ^ig- - oi^ *ro£L? alil^7lA^ 7fl^.2. 

<8> 4^1, t-l^^l ^^l ^/-o^-B-^^} ^l^Rfdl ZL 
3°l &i=k 

<9> SEfV, *£tg-0- 2003-24656 H^HS groEL2 ^ 
Al^l ^ ^H^-fr ^€rH r-llolBlallol^i. ^75>ji, ol cfl o] e^ afl o] a S ^ d^o} ^ 



£ 1 V ^^r Cl^ol t^^Aj -^o} £- roj ^ -ft-^} ZL ^-^ilS. tVtq-. 

oH^. £ro£Zi> ^S-Al^l ^ ^7lA^^ dlolE^lol^ ^is}5L, ol cflol 

El^l^S Dl^ol tg^Aj ^A^Rr Hj-tf^ pc ^ ^-cf. 

£ ^H^S^l-ol^li ^ ^sl ^ro£^ ^-^i^l- #^1 € ^ 

^^1?1 ^ ^^A^oj^. y-A^^cxj Dflol E^l ol^ ^S>J1, ol C-HolEitillol^ #7} c-HH 
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<14> -M. wVt^ _o_ 

<15> l) AEE^ D [oly,|A 4* ^ro^-B-^^> ^-ol^o.^ f^A] ^1 ^ ^B^-o]^ 

* oj-g-^H -3-3 *ro£L2 f^sRr #31; 

<ie> 2) ^-71 groEL2^A ^3 ^Hl* ^ ; 

<i7> 3) #7l*IM £.a^ ^H^sj- dtgol t§4 o^s} -g-^<q £ 

<18> a> 71 d u^o^ groEL2 o.^^> ^.S.X\?}7] iH^S^^l^li ^1 

/yV/^/7s)^- <£tH^(S. albus)^ ^7H<g ^ ^nj-ol A^l> 1 <4 

ofl t^oflA^ «.^^J7^ ^ 7V^\ Di ol ^u2f ^O.^. o^V^^l 15^ DNA 

<i9> ojnfl, y }BJ-^*]- a^oJJ: 20 Sfe 215. S^s]^ ^ojcf. 

<20> av 7 | ^S^l-o]^!^ ^ ^ofl ^-oj^ol ^eH 0 !* oi-g-^>o^ gro EL2 

£3* PCR 7l«j o.^. f^-3H ^lA^-g- ^^-4. olnfl, gro EL2^ 
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<2i> -a g-igofl o)-^ ^^Hj-^cii ^ ^ a M^SH Sf ^ 15^ ^ 

<22> [Jt 1] 





5^ z?^ (potato scabies causing reference strains) 


Ho 


Name 


Bourne 


Mo 




Source 


1 


0. CDdtoV 


ATCC49173 T 


2 


8. «uhw 


D8MZ 40961 


3 


8. <MtW 


D8MZ 40962 


4 


8. 


IF03111 


5 


8. tvahxN 


IFO 13767 


6 




IFO 137- 68 


J 


0. «0aMw 


IFO 12914 


8 




ATCC49003 T 


9 


8. turskii+oahie* 


ATCC 700248 T 


10 


0. tursisti*9abi&* 


ifo leoro 


11 


8. AWNffiEMftM 


IFO 16080 


12 


0. fiTOK0COOAW« 


IFO 16081 


13 




IFO 13023 


14 




IFO 13389 


15 




IFO 3784 














16 


Kan0won-62O 


Kantjwon-do 


17 


Kaiujwon-e27 


Karujwon-do 


18 


Kaugwon-828 


Kajupwon-do 


10 


Kanj7won-632 


Kajijjwon— do 


20 


Kanjjwon-633 


Kaiujwon-do 


21 


Kaiujfwon-ft34 


Kaoffwon— do 


22 


Kajiowon-648 


Kaiuwon- do 


23 


Kanjjwon-651 


Kanswon-do 


24 




Karujwon— do 


25 


Kantfwon-B56 


■ Kangwori-do 


29 


Kanowon-658 • 


Kanuwon-do 


27 


Kangwon-059 


Karujwon-do 


28 


Kanowon-Wl 


Kanowon-do 










29 


J«jl-Hll 


Jepi— do 


30 


Joju-H12 


Jeji-do 


31 


Jeji-H16 


JoBi-do 


32 


Jojj-Hir 


Jeji^do 


33 


Jo*j-H18 


Jojj-do 


34 


Jeii-HIO 


Jeii-do 


35 


Jo«j-H20 


Jeiu-do 









^Hl^l: ^ICmulti alignment)^ ^ 15^ If <*7H<g 
3- ^ n^^M *\3. Zll-ofl #^-4 ^ $X9X^. ^ 

s 4^ ^MH ^ 5U5a^. 
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^, iTfltil^l 4-v}±r 7 f If $f zfrz^ 420-bp *ro£L2 ^A-j^o} av 

■f-^-S- >H5. H]5iafl £ ^4 88.9 ~ 100%7H^ nfl-f ^ ^7lA^|<f #^-8- iL<y# 

i ^l^fe 2.^- 4 7fl^ ^ ^^Cf. ZL# l£r ^S. 100%^ ^7]^«g 

A c v -^^-fr H 0 lTr ^B^£*r°Hl — ^h]^ cfll £f -g-f <?] ATCC 49173Ti4 DSMZ 40962 ¥ 
7fl^ If ^^rt i^§>Jl, H-f- life ^s. 98.1%^ £.o]±. IFO 129143}- 

IFO 3111 ¥ 7fls-l if ^-f» I^H, n-f- 1 1 1 -Sr ^iS. 100%^ ^7)^<g #^-§- Ji^lfe 
IFO 137672J- IFO 13768 ¥ 7fl°l If =f # I*r*}ZL, d>x]^-o.s. ZL-f- IVfe DSMZ 40961 *1 
7H^ If 5fS. JH1« ^ iB^^l-ol^A i^wli If =f 7f 

fe ^ # °|7Hoj (interspecies variation)^- il^f fe ^S^£^-°M1^ ^1*1 

^^TUtil^oll ^}fe If 4 f (ATCC 700248T, IFO 16079, IFO 16080, IFO 16081)fe 

100%^ ^7lA^ ^-^.g- 35-^ ^ ^$ii=r. 

<24> If $f -^M 3 ^7lA^<g-g- M A i<I HlSSH sfl^- = 

f <?] ^-g- iflt nfl, oIMeHM^ ^^77} <5>fe ^3 «7H«l-§r 

<25> nJ-«H, t^^S £^ 15 ^ njigo] ^^^-o] 42 o-bp #rafiL2 ^71^1 

cflolBluflol^ OH- ol-g-*V HIS 9j7lA-l<i« 0 V^^ #7} Cl^lol ^^^=^ ^ ^f ^ ZL ol 
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<27> : 

<28> o) if)*- -e-^^cfji <£s^ ^?flt>li 7^, is^ip} 0 !^ 

^ ^H^Tpl^ l^r ^ E^l^^Tlltil^ 4^ ^ -g-^^ ^ -S- 

3-2-5. ^r^l7> ^H^Safol^l^ _a.E S ^iAl^(5. bottr opens is) 1^, iS^S^ 

ol^li clA>^BfS.3S2.^1^(5. disastatochromogenes) l^r, iH^lo}oHli 
M| 6 >7HUl>i(5. neyagawaensis) l^r * 15^ rflAj-o_ S *H £- ro EL? 7H <g.g- 



<29> -^aHI i: ^H^S*}°M]^ ^ ^ra^ 420-bp 
<30> 1) DNA ^# 

<3i> BB/P(Bead beater phenol) °l-§-*f^ DNA1- ^#*>^cf. ^ ^^M: , 

TEN ttWTris-HCl 10 mM, EDTA 1 mM, NaCl 100 mM: pH 8.0)^1 ^^1^1 ^Ml 3^ 0.1 mm ^ 
^KrHdiameter 0- 1 mm; Biospec Products, Bartlesvi 1 le, Okla., U.S.A.) 100 /^(packing 
volume)^ 211-i- : fiSIf : oliESlt5?f (50:49:1) -g-^ 100 fd^r ^] ^-^}^ 
mini beater 3, l£-# ^fl*. s^^cf ^ sj-iflojno. 12,000 rpm^-S. 5^-# ^ 

4]^-H]*>Jl ^ OJ ] 100 fd^: AflS-g; ^, 60 ni2\ <^l±£S^t3M ^ZL, cfA] 
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15,000 rpmAS. 15 ^ £-sl ^-534 • 70% <*fl ?!:-§- 3. 4 ^ *V ^ TE(pH 8.0, 10 

mM Tris-HCl, 1 mM EDTA) 60 fdS. DNA# s^^nf. 



<32> 2 ) Sji£2£id] groEL2*r$A 

<33> ^d#^t> *l) 2003-246563: )4M 7fl 1 t^ ^^ £ ^o|^]a 4* ^o]^o] ^ 

^ H^H(STGROFl)^ ^ y o v ^ He}-°M(STGROR2)l- aflSSM a}-!-*}^. PGR 
2 U^l Taq f^JL^, 10 mM dNTP, 10 mM H£l^-HCl (pH 8.3), 1.5 mM MgCl 2 # iM^r 
AccuPower PCR PreMix(Bioneer , Korea)* °l-g-*>^cf. ^ DNA 50 ng, SRP0F1, 
SRP0R2 AA 20 pmol ^Jl, ^fMr* ^ ^-AA 20 fd7\ 5)2.^- |7}^H 
^1-534. PCR^r % ^fl ^ (first denature) 95 VS. 5^-, 30 *r°l#5. <gt£^ 
(denaturation) 95 °C l£- ^(aneal ing) 62 °C 45^, <*] ^(extent ion) 72 °C l£ 30^, 
A -il^C final extent ion) 72 °C 5^r°-5. ^r^^r^^f [Model 9600 thermocycler , Perkin-Elmer 
cetus] . 

<34> ^3l4i <S31 *>-§-* ^*Str ^sf, 15^2} AA cl ^ °1 ^ 20^ ^ 

si ^<HH 648-bp^l £raffi2 -fi-*!*} ^-fi- 1% °}7}3.^ #7l<S^- #<*IH ^-^^ 

^ salens i]. 



<35> 3) giiMs: 

<36> 1% ^ofl #71 ^ * , ^Eefl^^oj^l^ -g-^ 648-bp^l «>-§->£-§- Jf^^l 

4-8" 45.^ ^-w.ofl ^ DNA* ^1^1-53 £f. DNA ^# ^ ^lfe QiaexCQiagen, Germany) 
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Al^Efl^. ol-g-^cj-. Gel solubilizing solution QX1 500 /d-§c lf*> ^H^l ^7} 

tr ^ 50 °C^1 15£-# H o>*l*H ^-i: 3r^*l ^534. =L *S = 10 3j7>*H ^J" 

3£r ^ofl 50 °C°fl 15-g-# a o v ^l*>^^. H *W l^r #3 ^-Ji* 10^4 vortex 
» «^«H w l = 7l- ^JL^r- ^t}. o] * QX1C.S. 1*1, QFS. 2*1 ^1^^ * 45 

°C°lH 10£-*> a"?l ^ TE wjsl 20 /dS. DNA -8: s^^tf. 



<37>^a]^1 2: *rafiL2 ^7]^^ ^ 

<38> ^ m a> # °. ^ DNAS A>-g-^>^T^. DNA 60 ng, = 

e: |- 0 l ^ 1.2 pmol, BigDye Terminator Cycle Sequencing kit(PE Appied Biosystems) 2 //£-§- M 
-H, #fHr» 37r«H # ^ 10 XI 2:^4. Perkin Elmer Cetus 9600^- 

*}-8-«H, 95 °C 10 3,, 60 °C 10 3i, 60 °C 4 fAS 25 *>°1#3. ^1*}$^. aV-g-o] 
\+ DNA* ^*U*r5g£f. ^, 180 3M ^Hl^M 

B 10 /^-8: $7}€H % 200 ^, °1 2«fl Jf3)£| 100% <H1 !};-§:-§- 3 7>*H 

^ 4l^r 15,000 rpmA^ 20£-*> DNA* %$.*\%^. zl 70% 

500 ^7>tr ^ 15,000 rpm^S 20£-# €43 DNA* ^*>o|tf. n * DNA* 

Deionized FormimideCPE Appied Biosystems)^. sl^^V^cf. °1^7fl ^^1^1 DNA* 95 VS. 
5£-# «h§-*H &<&7}&- DMS Jh, ABI 3100 ^i^* ol-g-^o} 2 A]7i 30^- ^-<tt 

<39> <$7]*\<g &q wj-^-^ ^w 0 v§ H5r°l^ STGROFl-g- a>-8-*H tr^S ^7)x^^. _g.^ 

SSal, 648-bp 420-bp^ <g 7] ^^*>5Jr4. 
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<40> ^.jg ^3L± ^aflShg- ^1 o\]a] av-*v cfls #5-^ 2] 

3 ^-S-^H^^ tiV^ ^#-^*V ^(-M^Jl 2003-246565: HI ^ ^ 
<^tHi(S. albus)[GenBank No. M76658]^ groEL2 ^7]^ 7l§_2. 

3. 232*1 *(| ^H]^ 631*1*11 ^71^1 420-bp^l ^H^-g- ^ A A^\3XA . ^- ^ 

^3]-(^^^-^i7>7> genome ^Ml <*| s] 7fl ^^^>J1, ZL^- a>o]^ «g7l>H^ol cfs^ 4 

Jf-ifl^] ^Hl^ ^^Hl ^Aj-oflA] <^7lA^o] ^ nfl^l ^ 7l 

1* ^ &t]0 SI ol 35^ S-¥ 420-bpS] ^7l» ^ 545^. 

<4i> ^aHI 3: #7} Ci^jol^ 20 ^ 420-bp ^ro^-^-^7> ^ofl 

<42> 55 ^oj rfl oj b\ Hfl o] ^ [40^ ( # 31 1& 3: *)1 2003-24656 Jl), 15 ^(-g- 

^)]7> ^7)1S. -g- ^cHl ^-g-€ *r *1» ^-^^7] ^*>^, Aj-7l a 1°1H iL^^r ^ 

£-3 ^ 13 ^, *0^3E. ^-S] 5"^ 7^ # 20 ^ ^Ki c i 1o l 3"* ^ A o V 

<43> ^4 20 ^ 2.^- #x> c-l^lol ^Aj^-o] >fl 7 fl^ 3-^(5. scabiei, S. acidiscabies 

% S. turgidi scabies)^] t 9X9X^. %■ 20 ^ 11 ^[#C5E 9 ^ 

(Kangwon-S20, Kangwon-S28, Kangwon-S32, Kangwon-S33, Kangwon-S34, Kangwon-S53, 
Kangwon-S56, Kangwon-S58, Kangwon-S59) , A^S. 2 ^(Jeju-Hll, Jeju-H16)], ^ 55% 7> 
^£*M4^ ^^]«]^ofl 4r^-i: SKI ^ ^n 1 ^31^ n}^7[7|S o] -g-o] 7 R> 

oflAi 3 7 fl^ ZLl-d, in, IV) ^1 s}-°J^5!cf. 7H> ^ Sis. ^ 7 
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^(Kangwon-S28, Kangwon-S32 , Kangwon-S33, Kang\von-S53 , Kangwon-S56, Kangwon-S58, 
Jeju-H16)7> *\S. 98.8 ~ 100%^ <*7H<g tio^A} lofl ^*>^rf. o] -s- 

f^H 3 ^(Kangwon-S20, Kangwon-S59, Jeju-Hll)^ 99.5 ~ 100%^ ^7l^<g ^-^^^ 

O.*}^ Hofl §}-<y*]-5i4. M-^^j 1 ^(Kangwon-S34)^r DSM 

40961^ 99.3%^ ^7]Ai<g ^.ojig^ zi^- IV°H ^*>^cf[£ 2]. 

<44> 20 ^ 5 1 ^(Kangwon -S71), 4 ^(Jeju-H12, Jeju-H17, 

Jeju-H18, Jeju-H20)], ^ 25%S] x\s. 96 .9 ~ 100%^ <*7}*]<£. 2L°]***\ 

^e^S^ojA-il^ oflAl^^^til^s. ^sl^cf. 4 ^[7 c V^i 3 ^(Kangwon-S27, 

Kangwon-S48, Kangwon-S51) , 1 ^(Jeju-H19) ]fe 20%^ -g-a) 100%^1 ^7]^ 

<45> n}^, 1^.03. 15 c-l^iol t^Aj -2-0} 420-bp ^ro^ <§7H<g 



^ 71 ^Bfl^ ^^O] ^ ^gj-Ajo} Sfl^H, ^ 

^tiV^c.s. Af-g-sl ji oi^ 16S rRNA e^tl ^ #2] £-^7> 

^ 16S-23S ITS* S^^S -S-^U-fisj €-*H3-&- ^ ^1 ^ o] ^J^-g- 
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l] 

*1 1 ifl^l A]<g«iJr 193. 5*1=]^ ^H^S ol^^l ^-oflAi 

tf*8o) ^^9] g roEL22\ S^r ol^-o] Tr#efl.2-BW = . 



2] 

1) iH^£*W*fl^ 4? ^<*) *raffi£ ^-o]^ ^.S-a] ?] ^ *Z±o]u\ 

« °l-§-*H -sH *rofiL2 -fi-#*V S-^-i- ^«Hr #31; 

2) #7i #rafi^ -fr*!*} ^7i^i# s-&}«Hr #31; 3? 

3) #7HH «g7H1=l- cl^ol ^ o^ig M *ra£L2 -8-#*> -g- 

^ ^71^1* tilJil^ #7fl* Ifs}^ 53 ^ #7} Dl^lol jg. 

[^^8" 3] 

31 2 %H] 5U<3^I, H^h^ ^^j: 20^1 ^7l^<l# if-^Hr ^ *1 
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4] 
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5] 



28-18 



1020030080580 




M: <J>X 174* Hae\\\ ^*±3l±5L Q^*! DNA &7\ u\9\ f 

1: S. scafcfe/ ATCC 49173^ 

2: 5, scabref DSMZ 40962 

3: 5. acid/scabies ATCC 49003* 

4: 5. turgid/scabies ATCC 700248* 

5. Kangwon-S20, 6: Kangwon-S53, 7: Jeju-H1 1/8: Jeju-H20 
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IS. 2] 



S. Gca&iet I. 




KangwDT>S33» 
Kangv%or>.se8 • 

KangvNor>S32.* 
KangvMooSG3 • 
KangvsorvSeB • 
S.scaCuB/(ATCC 4917^) • 
scacue/f DSlOe 4Q9G2) • 

Li- je)>mei : . _ 

S.cmnamanensfs 
S. cw&us J.. ; 

1 : mm, -S. cpfseofus 

S.ofismiBusfs 

S. s>7*» Screws 

S'.ndd&sus ■■. 
S. mfnutfsctatmrcus 
S. acnmycjn/ 
S.G&fffssptraffs 

S. cetfLto-se 

S.OQff/nus^ 

I^. 5 C JO teC*« 5 (ATCC43COGr)« 
J9ji>-H17« 
JejL>H18« 
JeJ>H20« 
Ksngvsiorv S7i • ; 

-S. BftJOUfC/dT 

S. tXXtKp**&S QFO 13CB3) • 
- Kangvvor>S2D • 
Kangv\cn- ssa • 
s; sca(ve/(lFO • 
5. scatua/(lFOl3767) • 
J©U-H11« .. 
S.dfast'atJOJS' 
S. fuiwsssrrius 
S.aftisnafcuff 

S. fjy^osoqpjojs 

rj- s. scacwe/(DSM2403Gl) • 
i- KangWr»-S3t • 



S sc abiei II 



S.ac id esc abfes 



s . neyaspmhsa { IFO ar?9i) • . ... 

— ; S.tf/S»^Cflir0WX39 , ew&S(lF0133S9) ■ 

S; csfqxnensjs 

S. 2ltKp&f9C^)J&S{ IFO 16073) • 

Ksngysco- S27 • 
S. ?u^K7y3cao^s(i FO 1GCB0) • 

S. ?U^flf£»SCa0JBS[lFOie061)'« 

• kstqv\oc> S48 • 

S/?i/^J5Ca0;&S(ATCC 70024S T ) • 
- S amrncpfufus 

S.amtis 



S tnrqidis c atrtes 



S.anartiss 

s: gfrseocfl/Tamogew&s 



s. afanosjntajs, 
; T.pawvmatatxita 



<110> Korea Research Institute of Bioscience and Biotechnology <120> 
Identification of Streptomyces sp. causing potato scab by using analysis oi 

groEL2 sequences <160> 21 <170> Kopatentln 1.71 <210> 1 <211> 420 <212> 
DNA <213> S. scabiei ATCC 49173T <400> 1 aagaagacgg acgacgtcgc cggtgacggt 
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acgaccaccg cgaccgttct cgcccaggcg 



60 ctcgtacgcg agggcctgcg caacgtcgcc 



gccggtgcca acccgatggc tctcaagcgc 



120 ggcatcgaga aggccgtcga ggccgtctcc 



ggcgccctgc tggagcaggc gaaggatgtc 



180 gagaccaagg agcagatcgc ttccacggcc 



tccatctccg ccgccgacac ccagatcggc 



240 gagctcatcg ccgaggcgat ggacaaggtc 



ggcaaggaag gcgtcatcac cgtcgaggag 



300 tcccagacct tcggtctgga gctggagctc 



accgagggta tgcgcttcga caagggctac 



360 atctcggcgt acttcgccac cgacatggag 



cggatggagg cgtcgctcga cgacccgtac 



420 



420 <210> 2 <211> 420 <212> DNA <213> S. scabiei DSMZ 40961 <400> 



aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 

ctggtccgcg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 

ggtatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc caaggaggtc 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 

tcgcagacct tcgggcttga gcttgagctc accgagggca tgcgcttcga caagggctac 

atctcggcgt acttcgcgac cgacatggag cgcatggagg ccgtgctcga ggacccctac 



60 
120 
180 
240 
300 
360 
420 



420 <210> 3 <211> 420 <212> DNA <213> S. scabiei DSMZ 40962 <400> 



aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcg 

ctcgtacgcg agggcctgcg caacgtcgcc gccggtgcca acccgatggc tctcaagcgc 

ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tggagcaggc gaaggatgtc 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 



60 
120 
180 
240 
300 
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tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cggatggagg cgtcgctcga cgacccgtac 420 
420 <210> 4 <211> 420 <212> DNA <213> S. scabiei IFO 3111 <400> 4 

aagaagacgg acgacgtcgc cggcgacggt acgaccaccg ccaccgttct cgcccaggcg 60 

ctcgtccgtg agggcctgcg caacgtcgcc gccggtgcca acccgatggc tctcaagcgt 120 

ggcatcgaga aggccgtcga ggccgtctcc gccgccctgc tggagcaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac cgagatcggc 240 

gccaagatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggaga cgtcgttcga cgacccgtac 420 
420 <210> 5 <211> 420 <212> DNA <213> S. scabiei IFO 13767 <400> 5 

aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtgcgcg agggtctgcg caacgtggcc gccggtgcca acccgatggc tctcaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tggagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgt at ggagg ccgtcctcga cgacccgtac 420 
420 <210> 6 <211> 420 <212> DNA <213> S. scabiei IFO 13768 <400> 6 

aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtgcgcg agggtctgcg caacgtggcc gccggtgcca acccgatggc tctcaagcgc 120 
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ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tggagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 <210> 7 <211> 420 <212> DNA <213> S. scabiei IFO 12914 <400> 7 

aagaagacgg acgacgtcgc cggcgacggt acgaccaccg ccaccgttct cgcccaggcg 60 

ctcgtccgcg agggcctgcg caacgtcgcc gcgggtgcca acccgatggc tctgaagcgt 120 

ggcatcgaga aggccgtcga ggccgtctcc gccgctctgc tggagcaggc gaaggacgtg 180 

gagaccaagg agcagatcgc ttcgacggcc tccatctccg ctgccgacac cgagatcggc 240 

gccaagatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggaga cgtcgttcga cgacccgtac 420 
420 <210> 8 <211> 420 <212> DNA <213> S. acidiscabies ATCC 49003T <400> 

8 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgacggtcct ggcccaggca 60 

ctggtccgcg agggcctccg caacgtcgcc gcaggcgcca acccgatggc cctgaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggcgcgctcc tggagcaggc gaaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac gcagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac ggtcgaggag 300 

tcgcagacct tcggcctgga gcttgagctc accgagggca tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgcatggagt cgtccctgga cgacccgtac 420 
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420 <210> 9 <211> 420 <212> DNA <213> S. turgidi scabies ATCC 700248T 
<400> 9 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 
60 ctggtccgcg agggcctgcg caacgtggcc gcgggtgcga acccgatggc cctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc gaaggaggtc 180 
gagacgaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac gcagatcggc 240 
gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgcgac cgacatggag cgcatggagg cgtcgctcga ggacccctac 420 
420 <210> 10 <211> 420 <212> DNA <213> S. turgidi scabies IFO 16079 <400> 

10 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 
ctggtccgcg agggcctgcg caacgtggcc gcgggtgcga acccgatggc cctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc gaaggaggtc 180 
gagacgaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac gcagatcggc 240 
gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgcgac cgacatggag cgcatggagg cgtcgctcga ggacccctac 420 

420 <210> 11 <211> 420 <212> DNA <213> S. turgidiscabies IFO 16080 <400> 

11 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 
ctggtccgcg agggcctgcg caacgtggcc gcgggtgcga acccgatggc cctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc gaaggaggtc 180 
gagacgaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac gcagatcggc 240 
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gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgcatggagg cgtcgctcga ggacccctac 420 

420 <210> 12 <211> 420 <212> DNA <213> S. turgidi scabies IFO 16081 <400> 

12 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 

ctggtccgcg agggcctgcg caacgtggcc gcgggtgcga acccgatggc cctgaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc gaaggaggtc 180 

gagacgaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac gcagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgcatggagg cgtcgctcga ggacccctac 420 
420 <210> 13 <211> 420 <212> DNA <213> S. bottropensis IF013023 <400> 

13 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtgcgcg agggtctgcg caacgtggcc gccggcgcca acccgatggc cctcaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tggagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 



420 <210> 14 <211> 420 <212> DNA <213> S. disastatochromogenes IF013389 
<400> 14 aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 
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60 ctggtcaagg aaggcctgcg caacgtagcc gccggcgcca acccgatggc cctcaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc caaggaggtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gage t gat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcgcagacct tcggtctgga gcttgagctc accgagggca tgegcttega caagggctac 360 

ateteggegt acttcgcgac cgacatggag cgcatggagg cggtcctgga ggacccctac 420 

420 <210> 15 <211> 420 <212> DNA <213> S. neyagawaens i s IFO 3784 <400> 

15 aagaagaegg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcg 60 

ctcgtacgcg agggectgeg caacgtcgcc gccggtgcca acccgatggc cctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc caaggaggtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gage t gat eg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcgcagacct tcggtctgga gctcgagctc accgagggca tgegcttega caagggctac 360 

ateteggegt acttcgccac cgacatggag cgcatggagg eggtgetega ggacccctac 420 

420 <210> 16 <211> 420 <212> DNA <213> S. scabiei Korea isolate Jeju-H16 
<400> 16 aagaagaegg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcg 

60 ctcgtacgcg agggectgeg caacgtcgcc gccggtgcca acccgatggc tctcaagcgc 120 

ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tggagcaggc gaaggatgtc 180 

gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggegat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgegcttega caagggctac 360 
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atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 
420 <210> 17 <211> 420 <212> DNA <213> S. scabiei Korea isolate 
Kangwon-S34 <400> 17 aagaagacgg acgacgtagc cggtgacggc acgacgaccg cgaccgtcct 
ggcccaggcg 60 ctggtccgcg aaggcctgcg caacgtcgcc gccggtgcca acccgatggc 

cctgaagcgc 120 ggtatcgaga aggccgtcga ggccgtctcc ggtgcgctgc tcgaccaggc 

caaggaggtc 180 gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac 

ccagatcggc 240 gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac 

cgtcgaggag 300 tcgcagacct tcgggctcga gcttgagctc accgagggca tgcgcttcga 

caagggctac 360 atctcggcgt acttcgcgac cgacatggag cgcatggagg ccgtgctcga 

ggacccctac 420 

420 <210> 18 <211> 420 <212> DNA <213> S. acidiscabies Korea isolate 
Jeju-H20 <400> 18 aagaagacgg acgacgtagc cggcgacggc acgacgaccg cgacggtcct 
ggcccaggcc 60 ctggtccgcg agggcctccg caacgtcgcc gccggcgcca acccgatggc 

cctcaagcgc 120 ggcatcgaga aggccgtcga ggccgtctcc ggcgcgctcc tggagcaggc 

gaaggacgtc 180 gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac 

ccagatcggc 240 gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac 

cgtcgaggag 300 tcccagacct tcggtctgga gctggaactc accgagggca tgcgcttcga 

caagggctac* 360 atctcggcct acttcgcgac cgacatggag cgtatggagg cgtccctgga 

cgacccgtac 420 

420 <210> 19 <211> 420 <212> DNA <213> S. acidiscabies Korea isolate 
Kangwon-S71 <400> 19 aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgacggtcct 
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ggcccaggca 



60 ctggtccgcg agggcctccg caacgtcgcc gccggcgcca acccgatggc 



cctgaagcgc 



120 ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tggagcaggc 



gaaggacgtc 



180 gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac 



ccagatcggc 



240 gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac 



ggt cgaggag 



300 tcccagacct tcggtctgga gctggagctc accgagggca tgcgcttcga 



caagggctac 



360 atctcggcgt acttcgcgac cgacatggag cgtatggagg cgtccctgga 



cgacccgtac 



420 



420 <210> 20 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
forward primer STGR0F1 <400> 20 ccatcgccaa ggagatcgag ct 

22 <210> 21 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
reverse primer STGR0R2 <400> 21 tgaaggtgcc rcggatcttg tt 



22 
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